Aim: Based on its biological and physicochemical characteristics, mineral trioxide aggregate (MTA) could be considered the most appropriate material for root canal obturation; nevertheless, handling of MTA is not easy. The MTA Fillapex (MTA-F) was created in an attempt to combine the physicochemical properties of a root canal sealer with the biological properties of MTA. However, the studies on the biological characteristics of MTA-F are still controversial. Thus, this study aimed to analyze the cytotoxicity of MTA-F. Materials and Methods: Cultured human gingival fi broblasts were grown in Dulbecco's modifi ed Eagle Medium (DMEM) and submitted to a cell culture medium conditioned by MTA or MTA-F. The conditioned medium contained substances leached from the root canal sealers. Cells grown on a fresh medium served as a positive control. Cell viability was assessed by MTT assay at 1, 3, 5 and 7 days. Data was compared by ANOVA followed by Tukey's test (p < 0.05). Results: Cells submitted to media conditioned by MTA presented a cell growth curve similar to that of the control cells. For the MTA-F group, cell growth was not observed and cell viability was signifi cantly lower than for the other groups during the entire experiment. Conclusion: Substances leached from MTA-F did not allow cell growth, indicating that this MTA-based root sealer is highly cytotoxic. The biocompatibility characteristic of MTA can be lost with MTA-F, and may compromise the endodontic treatment outcome.
INTRODUCTION
Mineral trioxide aggregate (MTA  , Loma Linda University, Loma Linda, CA, USA) has been reported to be a biocompatible material. Moreover, MTA presents osteogenic, inductive and conductive activities on hard tissue formation. MTA is also able to improve the secretion of interleukin (IL-1β)
by neutrophils in vitro, 1 a cytokine secreted in vivo during the inflammatory process which is important for tissue repair. 2 This material has been used in several dental procedures and presents an advantage over other endodontic filling materials due to its physicochemical, bioactive and sealing ability properties. [3] [4] [5] [6] [7] [8] [9] [10] However, despite these favorable characteristics, MTA does not exhibit the physical properties needed to be used as a sealer, owing to its long setting time and difficult handling in the insertion of material into the canal. [6] [7] [8] [9] [10] [11] To circumvent the handling difficulty of MTA, the industry has searched for compositions of 
MATERIALS AND METHODS
Cell culture Biotecnologia, Cotia, SP, Brazil). The cell growth was monitored daily using phase contrast microscopy, the medium was changed every other day, and the cells were maintained in an incubator at 37°C in a humid atmosphere containing 5% CO 2 and 95% air.
Conditioned medium
The mineral trioxide aggregate endodontic seal- 
Statistical analysis
The data was presented as optical density 
Cytotoxicity analysis
After exposure of the cultured cells to the con- 
Experimental groups
The experimental groups were as follows:
For this reason, this study compared the MTA-F and MTA root canal sealers by analyzing the effects of substances leached from these materials on cell viability. The method chosen was the analysis of mitochondrial activity, the MTT assay, against cultured media conditioned by the endodontic sealers.
The MTA group presented viability and cell growth similar to that of the control group. This would explain the favorable response of the periapical tissues to MTA. 15, 22 This material has been confirmed over the years as a promising endodontic material for root canal filling, perforation repair, vital pulp therapy, apical barrier formation for teeth with necrotic pulps and open apexes, and internal and external root resorptions. 4, [25] [26] [27] Nevertheless, MTA presents disadvantages such as handling difficulty and long setting time. 3, 6, 11 The present study showed that MTA-F is highly Clinically, an adequate apical seal is considered an important factor for improving endodontic success. 28, 29 Moreover, the material must not impair periapical tissue repair. 3 Although MTA does not impair periapical tissue repair, 24, 30 when resin is incorporated, as in MTA-F, this biocompatible characteristic of MTA is lost, thus jeopardizing the endodontic treatment.
The present study confirmed the cytotoxicity of MTA-F. Only a few authors have studied this material and some of them showed similar results; 15, 16, 18, 19, 21 however, confirmation of these results is important to support this piece of evidence.
An interesting finding of this study is that there 
